SUMMARY A short axis echocardiographic cut of the heart from the subcostal approach was used to study the atrioventricular junction in 47 infants and children with congenital heart disease and 20 with normal hearts. Examination of the diastolic openings of both atrioventricular valves was able to establish normal developments of the valves and annuli even when this was found in cases of complex congenital heart disease. In 30 patients with atrioventricular septal defects the technique distinguished between a partial defect (when the two atrioventricular valves were linked transseptally) and a complete defect (when there was only one atrioventricular valve). A range of atrioventricular attachments was seen in these patients.
The echocardiographic evaluation of atrioventricular septal defects' was initially carried out by M mode echocardiography.2 4 Cross sectional echocardiography, however, gives more information and is more accurate. [5] [6] [7] There has been extensive anatomical analysis of the different forms of this cardiac malformation.8' 0 This information"1 -13 has led to an understanding of the echocardiographic features of the lesion,"415 but identification of the different types of atrioventricular septal defect continues to be difficult. '6-18 In hearts with an atrioventricular septal defect both atrioventricular valves may be attached to the interventricular septum at the same level, forming two valves and two annuli, or there may be a single atrioventricular valve with one annulus common to both atria and both ventricles. It is possible to identify these two forms by examining the attachment of the atrioventricular valve(s) to the septum in a four chamber view. '9 (fig 1) . The form of played during diastole, when extension of the valve components is greatest (fig 2) .
In hearts with atrioventricular septal defects, either partial or complete, separate insertion of the two atrioventricular valves on to the septum is impossible. This is true of the two valves that are present in partial intraventricular septal defect or the one valve that is common to the four chambers of the heart when the defect is complete. at cardiac catheterisation, angiography, and operation. In a further four patients diagnosis was confirmed by cardiac catheterisation only and in three by necropsy only. We also studied 20 normal children with innocent murmurs and 17 children with complex congenital heart disease. Anatomical confirmation of diagnosis in those with complex congenital heart disease was established by cardiac catheterisation in all and by necropsy in some.
For echocardiography we used a Honeywell Ultraimager machine equipped with a strip chart recorder and video system that allowed frame selection for evaluation of the anatomical data. We used [3] [4] [5] (fig 8) . This was confirmed in one case at operation.
After surgical correction in the complete form, the two newly created valve orifices could be identified. In the partial form the changes were not so pronounced and were obvious only when the gap between the septal bridging leaflets at the mitral end had been repaired.
Discussion
Atrioventricular septal defects result from a maldevelopment of the atrioventricular septum and atrioventricular valves.9 11 Cross sectional echocardiography is the best non-invasive way to study the atrioventricular junction.6 '9 Recent studies have demonstrated the correlation between the distorted cardiac anatomy found in these hearts and the echocardiographic images.'4 Furthermore, the subcostal approach appears to be the best method of studying the atrioventricular junction.2' 22 In this group of patients the short axis view from the subcostal approach was found to be the most valuable echocardiographic plane for evaluating the annuli and the atrioventricular valves.
Most of the echocardiographic studies of atrioventricular septal defects have based their anat-. omical understanding of this lesion on schematic diagrams of the arrangement at the level of the atrioventricular valve. Moreover, heart specimens very rarely have been cut in the short axis plane to illustrate the range and degree of valve anomaly seen in atrioventricular septal defects (figs 1, 3, and 4). The four chamber view has usually been used to evaluate this lesion.
The four chamber view from the subcostal or parastemal approach is likely to detect the presence of a defect under the anterior or posterior bridging leaflet that may be only apparent in systole. But the short axis view in diastole, however, will be more sensitive to defects in the atrioventricular valves. Another limitation of the four chamber view is its inability to visualise simultaneously the anterior and posterior valve components.
We found that the short axis subcostal approach clearly demonstrated the two atrioventricular valves and normal valve anatomy even in patients with complex congenital cardiac malformation of other areas of the heart.
Our echocardiographic evaluation was performed during diastole when the valve tissue was widely separated and the two atrioventricular valve contours could be seen entirely. In normal patients two annuli were easily identified. At maximum diastolic aperture the anterior leaflet of the mitral valve was clearly separated from the septum and a well defined circle was formed. In contrast, the orifice of the tricuspid valve was limited by the interventricular septum (fig 2) . We found that valve anatomy was quite different in patients with atrioventricular septal defects. With a partial defect the two annuli were joined over the interventricular septum. Neither valve had a circular orifice; both were oval because of the attachment of the bridging leaflets to the crest of the interventricular septum (fig 6) . When the defect was complete there was a large atrioventricular valve orifice that was common to both atria and both ven- (fig 7) . The valve contours represented the septal leaflets of both valves which formed a continuous bridge over the interventricular septum. In of the valves are imaged the three forms can be identified reliably. A short axis cut at atrial level may be misleading if part of the ostium primum defect is taken to be the orifice of the valve. In this situation the valve tissue contours must be imaged before the type of defect can be identified. \ 11>-T X / The precise definition of the anatomy of the atrioventricular valve by echocardiography makes it possible to establish the diagnosis of this malformation and allows evaluation of the degree of valve distortion-this is important information when surgical correction is planned. The only limitation of the approach is the difficulty of seeing the heart from the subcostal axis. This route is suitable for small t r _ e s ,X, , children but less so for adults.
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